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ABSTRACT
Background: Primary gastric lymphoma (PGL) is the commonest form of extranodal lymphomas of the 
gastrointestinal tract. The majority are B-cell non-Hodgkin lymphomas. The most common type is diffuse large B-cell 
lymphoma (DLBCL) followed by marginal zone lymphoma of mucosa-associated lymphoid tissue (MALT). The aim 
of this study is to determine the prevalence, classification and pathological pattern of primary gastric lymphoma in 
comparison with other gastric malignancies and to compare the results with that observed worldwide.

Methods: A retrospective cohort study of PGL diagnosed at King Abdulaziz Medical City, National Guard Health 
Affairs, Riyadh, Saudi Arabia between the years 2013 and 2018. Data will be presented as mean + standard 
deviation for continuous variables, and frequencies (percentages) for categorical variables.

Results: PGL represents 30% of all gastric malignancies with mean age of 64.2 years and slight male predominance. 
DLBCL is the commonest type (72.2%) followed by MALT lymphoma (14%), anaplastic large cell lymphoma 
(5%), peripheral T-cell lymphoma, NOS (3%), mantle cell lymphoma (3%) and plasmacytoma/myeloma (3%). 
86.7% show association with gastritis, however, H. pylori is observed in 23.5% of PGL with majority being with 
DLBCL and only 1 case of MALT lymphoma.
 
Conclusion: PGL is the second commonest malignancy of the stomach where most of the cases are DLBCL followed 
by MALT lymphoma. There is no difference observed in relation to age and sex compared with those observed in the 
literature. Further analysis is recommended to evaluate the association with H. pylori in our population.
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BACKGROUND
Lymphoma is a monoclonal malignant proliferation of lymphoid 
cells. It may arise from lymph node or extranodal lymphoid tissue. 
In general, it is divided into two main types, Hodgkin lymphoma 
(HL) and non-Hodgkin lymphoma (NHL) in which the NHL is more 
common (60%) and more aggressive1. NHL is frequently nodal and 
difuse, however, extranodal involvement is not uncommon. It may 
occur with leukemic phase that is not seen in Hodgkin disease1. The 
incidence of Non-Hodgkin lymphoma has been increasing around the 
world for both men and women2. Furthermore in Saudi Arabia, it is the 
second most common type of cancer in males and the fifth in females3. 
NHL is further categorized based on the cell type, growth pattern, 
cell size, surface marker expression and cytogenetic translocations1. 
It encompasses a different group of solid tumors which occur with 
malignant transformation and growth of B or T lymphocytes or its 
precursors.1 The majority of the neoplastic transformations are B 
origin which accounts for 85%, whereas the other 15% are T origin 
with some geographical variations1. There are more than 100 different 
subtypes of NHL, and they often arranged as small, intermediate 
or large cells.1 Small B-cell category consists mainly of follicular 
lymphoma (FL), mantle cell lymphoma (MCL), small lymphocytes 

lymphoma (SLL), lymphoplasmacytic lymphoma (LPL) and marginal 
zone lymphoma (MZL).1 MZL is a neoplastic proliferation of marginal 
zone B cells. It includes extranodal marginal zone B-cell lymphoma 
of mucosa-associated lymphoid tissue (MALT), nodal MZL and 
splenic MZL.1 With 9% prevalence, MALT lymphoma is the third 
most common subtype of mature B-cell lymphomas after diffuse large 
B-cell lymphoma (DLBCL) (37%) and FL (29%). The stomach is the 
most common primary location of MALT lymphoma and it accounts 
for 43%2,4.

Extranodal lymphomas are most commonly seen in the gastrointestinal 
tract (up to 40%). Stomach is considered the most common site 
involved (60%)5,6. Primary gastric lymphoma (PGL) can originate as 
extranodal MALT lymphoma which is a low-grade tumor with strong 
relation to Helicobacter pylori infection or it can be an aggressive 
form like DLBCL, peripheral T-cell lymphoma or anaplastic large cell 
lymphoma among others5,7,8. DLBCL in particular is more common and 
can arise de novo or as transformation from low-grade type like MALT 
lymphoma1,5,7.

In Middle-East including Saudi Arabia there are only few published 
data that studied this tumor and its clinical and pathological 
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Figure 1: Prevalence of gastric tumors

PGL Patient Characteristics: PGL sample population consisted of 
36 participants; between the ages of 34 and 90 years (mean age = 64.2 
years; SD= 14.4 years). Amongst these, 61.1% were males (n=22, 
mean age = 64.5 years; SD = 15.2 years) vs 38.9% females (n=14, 
mean age = 63.4 years; SD= 15.2 years). There was no significant 
difference in age between males and females with PGL (p=0.775). The 
most common site of PGL was the Antrum (83.3%), followed by the 
body (13.3%) and then the fundus (3.3%). Majority of the participants 
were Saudi nationals (n= 32; 89.0%). In our sample population, 23.5% 
(n=8 out of 34 reported) were positive for H. Pylori (7 DLBCL, 1 
MALT lymphoma), 86.7% (n=31) had gastritis and only 6.3% (n=2) 
were found to have intestinal metaplasia.

Types of PGL: Majority of the PGLs were of diffuse large B-cell 
lymphoma type (DLBCL) (n= 26; 72.2%), followed by MALToma 
(n=5; 14%). Figure 2 outlines in detail the proportion of different types 
of PGL. Gender of the participants was not significantly associated 
with the likelihood of having DLBCL (p=0.497) or MALToma 
(p=0.810). Similarly, there was no significant association between 
DLBCL/MALToma and the presence of gastritis (p DLBCL=0.348; p 
MALToma=0.933), H. Pylori (p DLBCL=0.385; p MALToma=0.592) 
or intestinal metaplasia (p DLBCL=0.477; p MALToma=0.440).

Figure 2: Prevalence of primary gastric lymphoma types

In regard to DLBCL, subtyping to germinal center (GC) versus 
activated B-cell (ABC) types was available for 23 cases. There is no 
significant difference between them (12 cases (52%) were GC and 11 
cases (48%) were ABC).

characteristics9-16. It is important to analyze this type of tumor and to 
study the associated clinical and pathological factors to help in the 
understanding of this tumor and assist in the management approach 
and plan.

The aim of this study is to overcome such shortage of local data 
documentation and to determine the prevalence, classification and 
pathological pattern of primary gastric lymphoma in comparison 
with other gastric malignancies and to compare the results with that 
observed worldwide.

METHODS
This is a retrospective cohort study in which charts of all patients 
diagnosed with primary gastric lymphoma between Jan 2013 to Sep 
2018 were reviewed. The diagnosis in all these cases was initially 
reported by certified anatomic pathologists then was re-evaluated by 
the principal investigator who is certified hematopathologist to ensure 
accuracy of diagnosis. The study was conducted in the department 
of Pathology and Laboratory Medicine, King Abdulaziz Medical 
City, National Guard Health Affairs, Riyadh, Saudi Arabia in which 
electronic records in addition to histological materials of those patients 
were reviewed and the needed information including patient’s age, 
gender, tumor location, tumor type (morphology and phenotype), 
presence of gastritis, presence of helicobacter pylori organisms and 
presence of intestinal metaplasia was extracted and tabulated for 
statistical analysis. Cases of lymphoma with secondary involvement 
of stomach were excluded. Hematoxylin and Eosin (H&E) and 
immunohistochemical (IHC) stained slides of the cases were retrieved 
and re-evaluated microscopically by the primary investigator who is 
a certified hematopathologist to confirm the diagnosis and re-classify 
them when needed.

DATA ANALYSIS
Data will be presented as mean + standard deviation for continuous 
variables, and frequencies (percentages) for categorical variables. 
A 95 % confidence interval used to assess the prevalence compare 
categorical data (such as age, gender, anatomical location involved, 
number of masses, confidence intervals (CI) will be expressed relative 
to a reference baseline category. A p-value Data will be presented as 
mean + standard deviation for continuous variables, and frequencies of 
primary gastric lymphoma and its
 
variables. The chi-squared test or Fisher's exact test will be used to 
macroscopic and microscopic features of primary gastric lymphoma). 
Odds ratios (OR) with 95 % (<0.05) is assumed statistically significant. 
All analysis of data will be conducted using the SPSS database (IBM 
SPSS Statistics, SPSS Inc. Chicago IL.

RESULTS
Our patient population was analyzed as part of a larger group including 
patients with all types of gastric cancers (n=120 patients). Of these, 
67.5% (n=81) had adenocarcinoma, 30.0% (n=36) had primary 
gastric lymphoma (PGL), 1.6% (n=2) had GIST and 0.8% (n=1) had 
a neuroendocrine tumor (Figure 1). Amongst these, 115 participants 
reported sex (n=65 males; n=50 females). Neither age nor sex was 
predisposed to PGL in comparison to other gastric malignancies 
(p=0.503). Only 49 of the participants reported H. Pylori status. There 
was no significant difference in the prevalence of H. Pylori in patients 
with PGL, when compared to patients with other types of gastric 
cancers (p=0.101).
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In addition, two cases of DLBCL (8.3%) showed coexistence with 
MALToma indicating the possibility of transformation.

DISCUSSION 
In our study, PGL is the second commonest primary gastric malignancy 
after adenocarcinoma. Similar to other local and worldwide studies, 
DLBCL is the commonest PGL subtype followed by MALT 
lymphoma.2-16 There is slight male predominance and mean age of 
64.2. H. pylori id identified in 23.5% of PGL where the majority are 
DLBCL. Only one case (20%) of MALT lymphoma shows H. pylori 
which is very low frequency compared with (75%) reported in the 
literature2,15. This observation may be explained by the low sample 
number in our study or may indicate other possible pathogenesis which 
require further analysis. Two cases of DLBCL show coexistence with 
MALT lymphoma which may indicate transformation.

Our study also shows stomach can be involved by other types of 
lymphoma than B-cell lymphoma. Two cases of anaplastic large 
cell lymphoma, one case of peripheral T-cell lymphoma, NOS and 
one case of plasmacytoma/myeloma. This heterogeneous group of 
hematolymphoid malignancies involving the stomach is observed in 
most of studies in the literature.

Comparing PGL with the commonest malignancy of the stomach i.e., 
adenocarcinoma, our study shows no significant difference between 
them in association with patient age, sex or H. pylori.

CONCLUSION
In summary, PGL is the second commonest malignancy of the 
stomach where most of the cases are DLBCL followed by MALT 
lymphoma. There is no difference observed in relation to age 
and sex compared with those observed in the literature. Further 
analysis is recommended to evaluate the association with H. pylori 
in our population.
________________________________________________________

Authorship Contribution: All authors share equal effort contribution 
towards (1) substantial contributions to conception and design, 
acquisition, analysis and interpretation of data; (2) drafting the article 
and revising it critically for important intellectual content; and (3) final 
approval of the manuscript version to be published. Yes.

Potential Conflict of Interest: None.

Competing Interest: None.

Sponsorship: None.

Acceptance Date: 12 August 2021

REFERENCES
1.	 Swerdlow SH, Campo E, Harris NL, et al. From WHO classification 

of tumors of haematopoietic and lymphoid tissues. Revised 4th 
Edition, Volume 2, France: World Health Organization, 2017.

2.	 Juárez-Salcedo LM, Sokol L, Chavez JC, et al. Primary Gastric 
Lymphoma, Epidemiology, Clinical Diagnosis, and Treatment. 
Cancer Control 2018;25(1):1073274818778256.

3.	 Bazarbashi S, Al Eid H, Minguet J. Cancer Incidence in Saudi 
Arabia: 2012 Data from the Saudi Cancer Registry. Asian Pac J 
Cancer Prev 2017;18(9):2437-44.

4.	 Maeshima AM, Taniguchi H, Toyoda. et al. Clinicopathological 
features of histological transformation from extranodal marginal 
zone Bcell lymphoma of mucosa associated lymphoid tissue to 
diffuse large Bcell lymphoma: an analysis of 467 patients. Br J 
Haematol 2016;174(6):923-31.

5.	 Juárez-Salcedo LM, Sokol L, Chavez JC, et al. Primary Gastric 
Lymphoma, Epidemiology, Clinical Diagnosis, and Treatment. 
Cancer Control 2018;25(1):1073274818778256.

6.	 Cui X, Zhou T, Jiang D, et al. Clinical manifestations and 
endoscopic presentations of gastric lymphoma: a multicenter seven-
year retrospective survey. Rev Esp Enferm Dig 2017;109(8): 566-71.

7.	 Minrui Li, Shenghong Zhang, Fang Gu, et al. Clinicopathological 
characteristics and prognostic factors of primary gastrointestinal 
lymphoma: A 22-year experience from South China. Int J Clin 
Exp Pathol 2014;7(5): 2718-28.

8.	 Wa Y-G, Zhao L-Y, Liu C-Q, et al. Clinical characteristics and 
prognostic factors of primary gastric lymphoma: A retrospective 
study with 165 cases. Medicine (Baltimore) 2016;95(31):e4250.

9.	 Saber M, Zeeneldin A, Samra M. et al. Primary gastrointestinal 
lymphoma in an Egyptian district: a study using a population-
based cancer registry. J Egypt Natl Canc Inst 2013;25(2):95-101.

10.	 Mehmet K, Sener C, Uyeturk U, et al. Treatment modalities in 
primary gastric lymphoma: the effect of rituximab and surgical 
treatment. A study by the Anatolian Society of Medical Oncology. 
Contemp Oncol (Pozn) 2014;18(4):273-8.

11.	 Zullo A, Hassan C, Ridola L, et al. Gastric MALT lymphoma: old and 
new insights. Ann Gastroenterol 2014;27(1):1073274818778256.

12.	 Parvez T, Behani A, Ali A. Primary gastric lymphoma. J Coll 
Physicians Surg Pak 2007;17(1):36-40.

13.	 Hosseini S, Dehghan P. Primary non-Hodgkin lymphoma of 
the stomach: clinicopathological characteristics and prognostic 
factors in Iranian patients. Iran J Cancer Prev 2014;7(4):219-24.

14.	 Alyahya N, Adiga B, Alwadei A. et al. The clinico-pathological 
profile of non- Hodgkin’s lymphoma in Aseer region of Saudi 
Arabia. BMC Res Notes 2019;12:418

15.	 Al-Sayes FM. Gastrointestinal Non-Hodgkin's lymphoma: A 
clinico-pathological study. Saudi J Gastroenterol 2006;12(3):118-22.

16.	 Mufti ST, & Samman, A. T. (2016). Primary Extranodal Non-
Hodgkin’s Lymphomas: A Single Center Experience. Saudi J 
Intern Med 2016; 6(1):21-30.


	Title

